In this paper, we introduce the ACG * M and ACG * H properties and show that they are equivalent to the ACG * property.
Introduction
The ACG * property is used in introducing the Denjoy integral. In his attempt to overcome the difficulty of the Denjoy integral to attain a natural generalization to higher dimensions, Lee [1] introduced the ACG * * property. In [3] , it is shown that on the real line, ACG * and ACG * * are equivalent. In this paper, we shall investigate the ACG * property when defined in terms of the McShane and Henstock δ-fine divisions or partial divisions of [a, b].
ACG *

Functions
The classical definition of the ACG * property is given in [1] . However, in this paper, unless specified, we adopt the alternative definition used in [2] which has simplified the proof of the equivalence of the Henstock and Denjoy integrals as exhibited in [3] . For continuous functions, these two versions are equivalent.
The following is the classical definition of the ACG * . 
Next, we give the alternative definition which is due to Lee and Yyborny.
The function F is said to be ACG 
We say that
is the union of a sequence of sets
The following theorem shows that ACG * * and ACG * M are equivalent properties. 
Let P and P be Henstock δ-fine partial divisions of [a, b] whose tag points belong to X n with P ⊂ P and (P P ) |v − u| < η.
Note that P P is a set of McShane δ-fine interval-point pairs ([u, v], x) with x a tag in P (and so, x ∈ X n ). Hence,
Thus, F is AC * * (X n ).
Conversely, suppose that [a, b] = ∞ n=1 X n and F is AC * * (X n ) for each n. Let > 0. Then there exist η > 0 and a gauge δ(x) > 0 on [a, b] such that whenever P and P are Henstock δ-fine partial divisions of [a, b] whose tag points belong to X n with P ⊂ P , we have
Let P = {([u, v], x)} be a McShane δ-fine partial division with x ∈ X n and (P ) |v − u| < η.
Define the following:
Then P 1 , P 1 , P 2 and P 2 are Henstock δ-fine divisions of [a, b] and
Thus,
This shows that F is AC * M (X n ).
Next, we give the Henstock counterpart of Definition 2.5.
We say that F :
It is quite apparent that if X ⊆ X and F is AC * H (X), then F is AC * H (X ). Further, since Henstock δ-fine partial divisions are also McShane δ-fine partial division, we have the following remark.
with u or v ∈ X n and (P ) |v − u| < η, we have
Take any δ(ξ) > 0 on X n , e.g. δ(ξ) = 1 for all ξ ∈ X n , and let P = {([u, v], x)} be any Henstock δ-fine division of [a, b] with x ∈ X n and (P ) |v − u| < η. Since x ∈ X n and (P ) |x − u| ≤ (P ) |v − u| < η,
Similarly, (P )
Hence,
Thus, F is AC * H (X n ). Proof : The necessity part has already been established by Lemma 2.9. Assume [a, b] = ∞ n=1 X n and F is AC * H (X n ) for each n. Let > 0. For each n, there exist η n > 0 and δ n (x) > 0 on [a, b] such that whenever P = {([u, v], x)} is a Henstock δ n -fine partial division of [a, b] with x ∈ X n and (P ) |v − u| < η n , we have (P )
We may assume that 0 < δ n (x) ≤ 1 for all n ∈ N. Let
] .
For every n, X n,i,j ⊆ X n for each i, j ∈ N. We claim that F is AC * (X n,i,j ), and proceed using Definition 2.1. Now, fix X n,i,j and let P = {[a k , b k ]} be any partial division of [a, b] such that a k , b k ∈ X n,i,j and (P ) |b k − a k | < η n . Note that for the partial division {([a k , b k ], a k )}, we have
This shows that F is AC * (X n,i,j ). Therefore, F is ACG * .
In view of Theorem 2.4, Theorem 2.6 and Theorem 2.10, the following corollary follows: ii. F is ACG * M .
iii. F is ACG * H .
